Introduction
The current crisis has offered the opportunity, out of necessity, to rethink the role of the public sector in the economy.
Beyond standard recipes calling for austerity, sound macro-economic policies and accelerating structural reforms, serious thought should be given to new ways of engaging directly with the real economy through smart public investments, particularly in innovation promotion.
Why this need exists, and how to address it, is the subject matter of this short paper.
For the sake of clarity, let me first try to explain what I understand by the "real" economy. This notion goes well beyond financial and macroeconomic indicators and aggregates.
By "real" economy I refer to the set of micro and meso (regional) economic conditions, largely place-based, within which firms, SMEs in particular, invest in production factors and produce and sell products and services in global markets.
In this sense, the "real" economy is what largely determines firms' competitiveness, including access to the appropriate type of finance (e.g. availability of risk capital, soft loans, guarantees), technological capabilities, management culture, number and quality of knowledge linkages to other players within the innovation ecosystem (e.g. technology centres and universities), type of support provided by public sources (e.g. innovative/green public procurement, advanced business services), economic infrastructures (e.g. incubators, technology parks), quality of the labour pool and education and training programmes, and last but not least the quality of the political and economic institutions in a given country or region.
Origins of the Crisis
Two closely connected reasons lie behind the apparent incapacity of traditional economic recipes to tackle the current crisis. They relate to diagnostics of the crisis's origins and to the type of public policies addressing the causes and providing remedies.
Regarding the origins of the crisis, two different but possibly related explanations are generally put forward.
One points to trigger-happy and fiscally irresponsible governments surfing the business-cycle: that is, policy-makers and policy recipes interested in short-term and easy-fix solutions with re-election as the primary target.
The other explanation emphasises the consequences of unfettered greed and a credit-fuelled building bubble (Lewis, 2011) thriving on financial globalisation, much of it through tax-opaque offshore (Shaxson, 2012) and unregulated markets: factors that have made us drift "from having a market economy to being a market society" (Sandel, 2012) . The latter is often legitimised by the, until recently, largely uncontested intellectual construct of the "Washington consensus" that irrespective of place, promoted an ambitious economic agenda including deregulation, privatisation, liberalisation of interest rates and inward foreign investment, (non-progressive) tax reform, and fiscal discipline (i.e. less public investment).
Notwithstanding the limitations and policy mistakes of public action in the precrisis period (more on this later), it has to be said that neither the pre-crisis fiscal position of those EU countries hardest hit by the crisis today (with the exception of Greece) nor the evolution of public expenditures on GDP in the past two decades tend to support the former type of explanation. The latter remains true even if one accounts for the failure of several governments to identify which part of their revenues was unsustainable in the long term, largely due to the housing bubble, and the extent to which economic stabilisers in an advanced welfare society would be affected by the crisis.
In terms of public policies, on the one hand, there is the growing realization that an overdose of macroeconomic policies cannot solve problems linked to the factors that underpin microeconomic competitiveness.
As Christian Ketels (2013) has recently put it drawing on recent research results: "Microeconomic factors are important in their own right, with an impact quantitatively comparable to that of institutional factors. Monetary and fiscal policies have an impact as well but matter less…Current policies on areas such as physical infrastructure, skills, innovation and SMEs, then, matter and the quality of these policies is not given by a location's institutional legacy". In other words, competitive advantage can be influenced positively by proactive policy action precisely in the areas which have been given priority in the forthcoming regulations of European Regional and Urban Policy for the 2014-2020 period by the European Commission.
On the other hand, increasing long-term productivity -the key to successful economic development efforts -requires an innovation-friendly business environment "carried out by states and regions, where many of the key drivers of competitiveness reside" (Porter, Rivkin, 2012) . Moreover, recognizing "the collective nature of individual productivity (…) and not just individual talents and efforts" (Chang, 2010) is essential for understanding the need for public action, notably in the field of innovation-friendly business environments and the development of efficient national/regional innovation systems.
In short, as innovation processes are increasingly recognised as being the fruit of collective endeavours (Morgan, 2013) and complex systemic interactions -at the "intersection" - (Johansson, 2006) , rather than as heroic individual ventures through linear R&D processes (often in American garages in sunny places), the public sector's role in partnership with the private sector, academia, the R&TD world and civil society becomes the key to a successful crisis exit strategy. Thus, acknowledging that "innovation cannot be dictated, but it can be cultivated" (Sallet et al., 2009 ) is critically important for policy-making.
In conclusion, monetary and fiscal policies have concentrated most of the economic debate during the crisis. And quite rightly so, because a reasonably healthy macroeconomic framework, inflation under control and lower interest rates in particular, as well as a functioning (systemic) financial sector injecting credit into the economy, are necessary preconditions for any innovation-related industrial policy to succeed (Landabaso, 2012) . The latter is especially true in the context of less advanced countries, since the importance of microeconomic conditions for competitiveness tends to increase with the level of economic development.
Nevertheless, I would argue that trying to solve the problems of micro and meso economic competitiveness with an overdose of macroeconomic policies may be self-defeating and highly inefficient (Segura, 1993) . In what follows I try to sketch a different but complementary policy response to standard macroeconomic policy recipes.
Innovation Policy as a Crisis Exit Strategy
"Following the economic and financial crisis…there is a call for industrial policies 1 to strengthen specific sectors, technologies or areas of economic activity, such as advanced manufacturing, knowledge-intensive business services or the "green" economy, with the aim of fostering new sources of economic growth" (Warwick, 2013) .
In this sense, there is growing recognition that the public sector can and should play a catalytic role in innovation-driven growth. Inspired by recent successes in a number of rapidly growing Asian developing countries, new structural economics, for example, clearly states that "government needs to play a facilitating role to help the private sector to overcome issues regarding coordination, externalities or public (semipubic) goods that the market will not automatically resolve in its own to achieve dynamic growth" (Lin et al., 2012) .
South Korea is an example of successful economic transformation through "a deliberate national development strategy which fostered industrialisation in heavy and chemical industries through sequence and complementary policy interventions" (Oecd, 2012a), where "the government supported modernisation and technological 1. "Targeted government actions aimed at supporting production transformation that increases productivity, fosters the generation of backward and forward linkages, improves domestic capabilities and creates more and better jobs", Oecd, 2013. upgrading of domestic industries by gradually promoting the creation of domestic scientific and technological capabilities".
Even on the other side of the Atlantic, driven by the aftermath and economic hangover of the financial crisis, there is fresh thinking which supports government action in the form of a "five pillars American formula" (Friedman et al., 2011) where a "partnership between the public and the private sector fosters economic growth… mainly by investing in education, infrastructure and R&D".
Others are proposing "blueprints for a real recovery" (Holstein, 2011) which will build the foundations of "the next American Economy", where the "government should provide relatively small, targeted amounts of money to support clusters that are on the brink of establishing their technologies as full-fledged industries", "limit research dollars to component ("generic" in European jargon) technologies", "accelerate the commercialisation of ideas from the weapons labs and the department of Energy" and "launch a high-tech export offensive" … all of it based on a "clear defined strategy to restructure the economy" and the creation of a "publicprivate vision of the country's economic future", since "economists do not understand the ecosystems that create wealth…" because "as macroeconomists, they do not understand what happens at the micro level".
Still others see America's future as lying "in a healthy, productive balance of competition and cooperation in an interconnected society" (Sachs, 2012) where "complex challenges of science and technology, higher education, modernization of infrastructure, climate change mitigation and the restoration of budget balance cannot be addressed without a careful multiyear planning process within government -embracing complexity being the key to effective planning".
There is also growing consensus in Europe on the need to rely on the promotion of innovation to reach higher value added market segments which will allow advanced European economies to further specialise and differentiate themselves (Aglietta, Brand, 2013) .
So how to set about designing and funding an innovation policy as a crisis exit strategy?
Since "the attempt to improve the fiscal prospect by cutting spending in a depressed economy -where budget deficits don't compete for private sector for funds -can end up being counterproductive even in narrow fiscal terms" (Krugman, 2012) , the issue is how to find the public funds and where to invest them while reducing the long-term debt burden.
Hence the real question boils down to how to square the circle of reducing deficits while increasing public expenditures where they are most needed to exit from the crisis. That is, how to preserve/increase growth-enhancing expenditure during fiscal consolidation processes. In other words, can we increase aggregate demand for long-term growth while in the liquidity-constrained context and in such a way that it does not add further to the debt burden?
I would argue that a positive answer to the above question lies in the elaboration of an efficient public innovation policy. A virtuous crisis exit cycle can be sparked by such a policy, and it could work as follows: by increasing targeted government expenditure G (on innovation eco-systems and human capital skills) that leverages private co-funding I (on innovation: often intangible, long-term, risky investments) which enhances their capacity to compete in global markets (raising exports X), output grows (Y) supported by sustainable jobs. Thus, in actual fact, the public sector is only "advancing" money that could be (partially) clawed back later through increased tax revenue and savings on unemployment benefits, without generating? further public deficit in the long term… if this innovation policy is effectively planned and delivered
In this sense, I fully subscribe to the notion that the public sector's role in this context of financial starvation and overburdened public deficits is not so much to stimulate demand through massive indiscriminate public investment -defined as "crude Keynesianism" below -as to target those catalytic actions that can leverage a maximum of private investment in Research and Innovation: "I have argued against short term stimulus packages…believing that instead we need a consistent, planned, decade long boost in public investments in people, technology and infrastructure…it requires careful government programs, working alongside the private sector, and good coordination with state and local government"… (Sachs, 2013 ).
An illustrative example of how this can work in practice is provided by recent investments of European Regional Policy in Science and Technology Parks (STPs). During 2000-2012 alone, there has been an ERDF capital expenditure on STPs throughout the EU of between €1500 million and €2000 million. This expenditure has leveraged between €2750 and €3250 million of other public expenditure and €3250 to €3750 million of private sector investment. That is, expenditure by the ERDF of €1500 to €2000 million has triggered a total STP capital investment (including the ERDF) of €7500 to €8000, with nearly half of it deriving from private sources (EC, 2013a (EC, , 2013b . Most of these investments have been made by and for manufacturing firms in STPs with above-average propensities to innovate and export. A similar case can be argued for firms in clusters or those closely connected to technology centres, since both clusters and technology centres are traditionally key public policy targets 2 and are directly linked to firms with a well above average tendency to innovate 3 and export, as demonstrated by several recent evaluations, in the cluster literature in particular (Rowe, 2013 , Berrer et al., 2011 .
If public investment is focused through a place-based innovation policy on a number of STPs, clusters and technology centres, there may ensue a substantial 2. "Government has a crucial role to play…no cluster has succeeded without at least some input from government" (The Economist Intelligence Unit, 2011). "The majority of cluster management organizations (of the 143 European clusters reviewed) depend to more than 60% on public funding" (Lämmer-Gamp et al., 2011) . 3. "Industries participating in a strong cluster register higher employment growth as well as higher growth of wages, number of establishments and patenting…new regional industries emerge where there is a strong cluster environment…overall these findings highlight the important role of cluster-based agglomeration in regional economic performance" (Delgado et al., 2012) . private investment leverage effect 4 which, in time, strengthens the innovative capacity of firms and their ability to export, particularly in higher value-added market niches, away from price-based competition, within a highly competitive global economy. In this way, an initial public investment push can leverage private investment that enhances the competitive position of firms in international markets, thus increasing aggregate demand and crowding in private investments with positive spillovers in public accounts.
Research and Innovation Strategies for Smart Specialisation
Hence the question is whether we can do something else besides macro-economic recipes through public investment to develop a crisis exit strategy. That is, can we do something practical in the form of public investment that affects the real economy?
Since 2009, and in the aftermath of the global financial and economic crisis, the concept of smart specialisation has found echoes in Oecd discussions on "New Industrial Policy", "New Sources of Growth" and "New Approaches to Economic Challenges". In this sense "smart specialisation is a regional policy framework for innovation driven growth" (Oecd, 2012b).
Smart specialisation implies that a member state or region identifies and selectson the basis of a bottom-up and top-down priority setting process -a limited number of priorities for knowledge-based investments focusing on regions' strengths and comparative advantages. This approach will hopefully help regions realise their innovation potential and refocus their industrial and knowledge assets in the direction of emerging industries and services and international markets. The development of research and innovation strategies for smart specialisation will become mandatory for member states and regions that plan to invest structural funds in research, innovation and ICT take-up measures as of 2014.
Research and Innovation Strategies for Smart Specialisation -RIS³ -can be defined as a planning process guided by an economic transformation agenda based on 4Cs:
(Tough) Choices: limited number of priorities on the basis of own strengths 4. The most recent evaluation of the Basque network of technology centres, possibly the largest in the EU at regional level, shows that private investment accounted for 43% of the total R&I investments made by the centres (Orkestra, 2013).
Collaborative Leadership: efficient innovation systems as a collective endeavour − based on public-private partnerships (quadruple helix) allowing for experimentation and giving voice to un-usual suspects (with good ideas). …and last but not least, a C in the best political economy tradition: Common sense.
It is important to underline that the 4Cs which form the core of this economic transformation agenda are context-specific (place-based). They should match the characteristics of already-established innovation patterns in each region, in line with what some authors have called "smart innovation policies" (Camagni et al., 2014, this issue) , if they are to be effective.
In the words of the founding fathers of the concept of smart specialization, "it is a concept which emphasizes the principle of prioritization in a vertical logic (to favor some technologies, fields, population of firms) -beyond the horizontal programmes essential to improve framework conditions and general capabilities, and defines priorities and a method to identify such desirable areas for innovation policy intervention" (Coffano, Foray, 2014, this issue) . Moreover, Foray stresses that the essence of entrepreneurial discovery, which is the true DNA of this policy concept, "is the generation of informational spillovers (effects of demonstration and emulation) that in themselves represent a rationale for public funding", in line with the recent literature on "self-discovery" and informational externalities (Haussman, Rodrik, 2003) .
In this context, what "specialization" actually means requires further explanation to prevent misunderstanding: it is definitely not about specialization in a narrow sense in a sort of "neo-Ricardian" world -not a planning doctrine that requires a region to specialize in a particular set of industries or sectors (Coffano, Foray, 2014, this issue) .
Specialization in the RIS³ sense means avoiding duplication and fragmentation of effort with scarce public resources within the European Union, thus helping to deepen the single market through "open" RIS³ and inter-regional connections across the EU in order to create critical mass. In this sense, to be stressed is that "specialization and resource concentration is a way of obtaining scale economies in R&D investment; at the same time, recent literature has emphasized the role of variety at local level when the aim is that of promoting radical innovations" (Iacobucci, 2014, this issue) . Thus, local context -in a place-based approach -will determine the policy balance and mix between broader innovation policy (of a more horizontal character) and support pure R&D (of a more vertical character).
Specialization also means being selective and supporting R&I activities that are relevant and match existing conditions and assets (e.g. based on evidence-based policy evaluation, sound SWOT analysis, etc. within the process of entrepreneurial discovery), and which break away from established lobbies and rent-seekers. Such R&I activities are also relevant in that they can help transform the existing economic structure in order to face globalization. That selection should be made of R&I activities with the highest potential for knowledge spillovers to irrigate large sections of the economy, thus promoting related-variety and avoiding the risk of "lock-in". In other words, "the essence of entrepreneurial discoveries is the generation of informational spillovers (effects of demonstration and emulation) that in themselves represent a rationale for public funding" (Coffano, Foray, 2014, this issue) .
In short RIS³ is neither "coffee for all" nor "picking winners from above". It is not about selecting firms or sectors but the research and (broad) innovation activities and/or generic technology(ies) that can help a regional economy diversify into higher value-added markets -understood as "specialized diversification" (McCann, Ortega-Argiles, 2011 ) -modernize/rejuvenate traditional sectors or exploit new/emerging economic activities (e.g. radical innovation through technology start-ups).
In this context, it is important to understand that "Although initially relatively simple as a concept -the concentration of public resources in knowledge investments on particular activities in order to strengthen comparative advantage in existing or new areas -the conceptual and policy implications of smart specialisation are far more complex and transcend three distinct areas: i) the underlying role of scientific, technological and economic specialisation in the development of comparative advantage and more broadly in driving economic growth; ii) policy intelligence for identifying domains of present or future comparative advantage and; iii) governance arrangements that give a pivotal role to regions, private stakeholders and entrepreneurs in the process of translating specialisation strategies into economic and social outcome (Oecd, 2012b) .
Moreover, what distinguishes smart specialisation from traditional industrial and innovation policies is mainly the process defined as "entrepreneurial discovery" -an interactive process in which market forces and the private sector are discovering and producing information about new activities and the government assesses the outcomes and empowers those actors most capable of realising the potential (Foray, Goenaga, 2013; Hausmann, Rodrick, 2003) . Hence smart specialisation strategies are much more bottom-up than traditional industrial policies (Oecd, 2012b) .
In this regard, it is worth mentioning that the smart specialization approach has much to gain by drawing lessons from the "constructed advantage" literature, which emphasises the importance of "policy encouraging crossovers between related industries that can provide complementary assets…taking region-specific intangible assets as a starting point…and promoting learning processes that are context specific" (Boschma, 2014) . The "entrepreneurial discovery process" needs to pay especial attention to new opportunities to exploit "related variety" (the variety of industries in a region that share a common knowledge base) as a source of specialized diversification.
In very practical terms, the European Commission has established an interregional learning platform where nearly 140 regional and national governments exchange policy practice in the elaboration of RIS³, including numerous peer review sessions -a unique blend of a "bottom-up" and "top-down" initiatives that can be considered experimental policy learning at EU level. Moreover, the EU Commission has produced a number of methodological guides relative to key horizontal RIS³ fields, including the green economy, university-enterprise cooperation, clusters, SME funding, incubators, social capital, technology parks, etc. including over a hundred real-life innovation policy examples from more than twenty countries to encourage discussion and learning 5 . Moreover it has mobilised for the first time more than a hundred top academics and policy advisers to help regional and national governments in the elaboration of the their RIS³ in order to bridge the dangerously widening gap in the European Union between practitioners and academics.
Conclusions
This paper has argued that in order to tackle the current crisis effectively, it is necessary to develop new forms of public entrepreneurship capable of developing more selective policy approaches that deal with the microeconomic foundations of competitiveness in the real economy.
In this regard, the paper has maintained that a successful crisis exit requires an agenda complementary to sound macroeconomic policies in the form of research and innovation strategies for smart specialization which aim at economic transformation and are tailor-made to specific local conditions -a place-based approach.
Necessary for this to happen is a different and better public sector able to develop good governance structures for the design and implementation of complex innovation policies: that is, structures filled with economic development professionals working hand in hand with the private sector and other key players of the quadruple helix which pursue public goals in the form of economic transformation through innovation towards higher-value added markets and sustainable quality jobs. This is something that today is hard to find except in a few development or innovation agencies, technology centres, technology parks, and the like.
As Martin Wolf, chief economic commentator of the Financial Times (Wolf, 2013a (Wolf, , 2013b sharply puts it: "Growth and output per head determines living standards. Innovation determines the growth of output per head. But what determines innovation?"... only to reply: "Yes, innovation depends on bold entrepreneurship. But the entity that takes the boldest risks and achieves the biggest breakthroughs is not the private sector; it is the much-maligned state" quoting a recent book -"The Entrepreneurial State" -by Mariana Mazzucato, and concluding that "the failure to recognize the role of the government in driving innovation may well be the greatest threat to rising prosperity."
The single most important factor for the success of such policies is an entrepreneurial public sector able to take risks and experiment, one which is professional, accountable and works with the right system of incentives for public good (delivery); a public entrepreneur that avoids some of the mistakes of the past related to old industrial policies (Ahner et al., 2011 , Landabaso, 2012 , including both 5. http://s3platform.jrc.ec.europa.eu. state "dependency" inertia (Morgan, 2013) and capture by rent-seeking and well established and interest groups.
In terms of the public sector's role as a risk enabler, it should provide leadership and vision, rather than control, and it should catalyse economic development by promoting new ideas and partnerships with the private sector: not "for them but without them". Support schemes must be long-lasting, understandable and readily accessible by SMEs
In conclusion, I have argued that microeconomic competitiveness problems cannot be efficiently tackled by overdoses of macroeconomic or sector-based policies, but rather by integrated, place-based innovation policies. I believe that innovation has a strong territorial dimension and that there is no "one size fits all" policy solution. Regional diversity is an asset that advocates different routes to growth through innovation.
It can thus be argued that research and innovation strategies for smart specialization are an appropriate policy tool to capture the potential that lies in regional diversity by opening the innovation game to all, and by levelling the playing field. Not a silver bullet but a realistic, difficult-to-implement policy avenue that puts the real economy at the centre of the policy effort to take us out of the crisis and prepare us for stiff? competition in a globalized economy.
